A quatic biologists who study freshwater and marine habitats often wade in the water in the course of their work. Today we think nothing of this. But for women working in aquatic environments from the 1870s into the 20th century, wading presented challenges. Women's roles presupposed a certain manner of behavior and dress, especially in the company of men, and the activities these women were embarking on posed problems their mothers and grandmothers probably never dreamed of.
Even the stories of women aquatic biologists from as recently as the mid-1960s remind us of gender differences in the field. M. S. E., for example, whose research 30-odd years ago focused on aquatic insect communities as indicators of water quality, recalls studying these groups in wastewater flowing out of an oil refinery into a receiving stream. Naturally, she wore green rubber hip boots and, when working in the rain or winter wind, a green rubberized rain jacket. Male colleagues sometimes commented on her outfit, prompting her to imagine herself as The Girl in Green: The Wastewater Queen. Now why were these hip boots and rain jacket worthy of comment? This clothing for work was not the usual clothing of women at the time, at least in Oklahoma, though of course no one commented on the men's waders or hip boots. If such commentary occurred in one of the decades of great social change in the 20th century, imagine what it must have been like for the first women to undertake aquatic field biology. The everyday clothing of a woman in the late 19th century consisted of many confining layers, heavy long trailing skirts, and a hat worn almost every time she went out of doors, certainly if in the company of men.
The purpose of this paper is to illuminate the struggle that women faced in achieving success as scientists while hampered not only by society's expectations of their behavior in mixed company but also by the physical constraints of confining dress. Unfortunately, early scientists did not comment on the clothing they wore for their work, and no written commentaries exist regarding the problem, so far as we know. But the archival materials at Mount Holyoke College and the Marine Biology Laboratory at Woods Hole provide visual evidence (and only rare written evidence) of the slow shifting from fashionable to practical clothing for aquatic work; together these suggest the sources of that change. Here we trace a portion of the history of women adapting their clothing to the demands of scientific work in the field.
From the mid-19th century on, American women were working systematically for social and political change. New educational opportunities, the establishment of women's colleges in particular, allowed women to take their places among the educated. More specifically for our purposes, by the late 19th century, women were struggling to gain access to scientific disciplines and seeking recognition among the increasingly professionalized and growing ranks of natural scientists (even so, the numbers of women earning doctorates in the sciences from the 1890s into the 1930s increased only sporadically; Rossiter 1982) . Dress reform, too, was a part of the broader reform movement, as was the rise of women's par-ticipation in exercise and sport, which inspired its own reform in dress. The conjunction of these developments, as we shall see, played its role in influencing women scientists.
Any major shift in clothing trends comes from many different sources, much as any great social change does. Indeed, clothing is often an early signal of significant social change. However, because everybody wears clothes, we tend to take them for granted and might wonder how change in our dress could be considered important. Often clothing is either disdained as a frivolous concern or rendered essentially invisible to our conscious regard. Sometimes we make fun of it. In fact, historically, women have been clearly labeled "other" by their dress and men have tended to be dismissive of women's capabilities because they were "dressed like that." American women of the late 19th century, living in a strongly maleordered culture, certainly contended with such attitudes, even as they probably took them for granted. More important, they had to deal as well with the physical constraints of the clothing itself.
Many of the reforming women active in the latter half of the 19th century were concentrated in the Northeast, in New England and upstate New York. Mount Holyoke College (MHC), the oldest continuously operating institution of higher education for women in the United States, is particularly distinguished for educating women in the sciences; that prominence was evident at the beginning of the 20th century (Rossiter 1982) . Cornelia M. Clapp was responsible for shaping the development of zoology at MHC from the late 1870s on, and her influence extended beyond her retirement as head of zoology in 1916. She was strongly influenced by her experience in 1874 at Louis Agassiz's Anderson School of Natural History at Penikese Island, Massachusetts (Stevens 1897). Agassiz (1807-1873), the preeminent biologist in 19th-century America and director of the Museum of Comparative Zoology at Harvard, had established this summer school near Cape Cod, drawing scientists from across the country (Lillie 1944 , Gould 1989 . Arriving there the year after his death, Clapp heard Agassiz's dictum, "Study nature, not books," and there learned to collect marine organisms and study them from life. She and other Mount Holyoke instructors who participated at Penikese brought that philosophy back to South Hadley, where Clapp's department became well known into the late 1960s for its emphasis upon the study of living (or recently living) animals (Padykula 1984) .
By 1877 Clapp, who also taught gymnastics for a number of years at Mount Holyoke and wrote the school's Manual of Gymnastics (1883), was taking students out to collect "bugs and things"-insects, snakes, and other animals in the fields, forests, and streams near the campus. On these expeditions, the students wore their gymnastics suits (letter from H. Savage to her parents, 4 April and 1 May 1877, The Mount Holyoke College Archives and Special Collections). In the late 1870s, these outfits would consist of a dress with a loosely bloused bodice and long, full sleeves gathered into a cuff at the wrist, all of which permitted free arm and body movement. The dress would be shortened to just below the knee and worn with ankle or midcalf-length gathered trousers that would show under the hem of the skirt. Soft-soled shoes worn over long stockings completed the outfit. Although these garments sound voluminous and smothering to a 21st century reader, it must be borne in mind that these represented reform thinking in the 1870s, when fashion dictated firm corsets, petticoats, and bustles, none of which were ever worn with gymnastic dress (Warner 1993) .
Around 1880 a group of students was photographed, we believe, collecting organisms that lived in the stream that flows through the Mount Holyoke College campus, Stony Brook (Figure 1 ). The activity in this photograph is not identified. We recognize a net held by the woman on the far left and, on the bank, containers that could hold specimens. Knowing that the students wore their gymnastic dresses on field trips, it seems probable that we are looking at a collecting trip here. Note two details: the loose-fitting outfits, some matching, that the girls are wearing and the pair of rubbers sitting on the rock. Bloomingdale's Illustrated 1886 Catalog lists a very similar pair called "Ladies' Croquets" and tells us that "we also have this style in extra light weight gossamer rubbers." (Bloomingdale's [1886 (Bloomingdale's [ ] 1988 . We believe that these rubbers, ready for use at the stream's edge, clinch the argument that this photograph depicts field work.
Clapp's enthusiasm for field biology was sustained through the 1870s, judging by her participation in weeks-long collecting and study trips. She collected insects throughout the White Mountains on one venture and, as a member of another led by David Starr Jordan in 1878, she collected and studied aquatic animals in creeks and rivers across the southeastern United States (Anonymous 1935). Although Agassiz's field school on Penikese Island operated for only a couple of summers, experiences there influenced participants such as C. O. Whitman and Clapp, who later were active in the early days of the Marine Biological Laboratory (MBL) at Woods Hole, Massachusetts. The notion persisted in the Northeast that marine laboratories were important sites for teaching as well as for the research on marine organisms that had been promoted in Europe (e.g., at the Naples Zoological Station, which opened in 1873; Lillie 1944) . Women, as donors, students, and investigators, were important in establishing the laboratories in Massachusetts. For example, the Boston Society of Natural History, which provided instruction for teachers at Annisquam, Massachusetts, from 1880 to 1886, was supported financially by the Women's Education Association of Boston. After the demise of that marine teaching laboratory, both the Women's Association and the former director at Annisquam supported the establishment of the MBL. Well known today as an international center for biological research and instruction, the MBL was founded in 1888. Two women served on the first Board of Trustees with seven men; a third woman joined them the next year (Lillie 1935) . It was a sign of the times that by 1895 the proportion of women to men among the MBL Trustees was 3 to 18 (MBL 1895). As with so many other endeavors in that era, women were participating more, but as they grew in education and competence, men increasingly controlled the organizations. Certainly that was the case at the MBL: From 1898 to 1948, among the 100 trustees elected, only two were women. One was Clapp (Rossiter 1982) .
In its first year of operation, the director, Charles O. Whitman, assigned problems for investigation to the more advanced students who came to the MBL. Cornelia Clapp made sure she was first to be assigned a problem and enthusiastically pursued her research on development of the toadfish, thereby forging an early link between the MBL and Mount Holyoke College (Anonymous 1935).
Her investigative work and contact with the instructors and other researchers at the MBL fueled Clapp's desire to earn a doctorate in zoology. To that end, she took a leave of absence from Mount Holyoke College to complete her PhD in 1896 with Whitman, whose academic home at that time was the newly founded University of Chicago. Largely as a result of her experiences with Jordan and other scientists with whom she had made study trips and with Whitman, the MBL and the University of Chicago, Clapp encouraged research among her own faculty and supported their efforts to complete their own doctorates. They and she, of course, coped with the limitations of the clothing of their era, and despite the annoyances and inconveniences the clothing almost certainly caused, maintained an emphasis upon field study and collection undertaken close to the Mount Holyoke College campus and at Woods Hole. Clapp renewed her connections with scientists from all over the United States as she returned to the MBL almost every summer to work in the laboratory, volunteer as librarian for the growing MBL collection, and ultimately to serve as trustee from 1910 until her death in 1934.
The photographs in the archives reveal that, from the earliest years of the lab, other women besides Clapp were active participants in field study. They also reveal the onerous conditions the women had to work under-ones that they perhaps never seriously questioned. A photo from 1895 depicts a group of 20 people at the edge of the water, 14 of whom are women ( Figure 2 ). All are involved with digging, inspecting, and collecting with nets, and all are working both in and out of the water.
The men wear hip boots, roll their pants above their knees, and wade barefoot, and at least one wears knickerbockers with soft, probably rubber-soled shoes, a rather early version of tennis shoes (Swann 1982 , McDowell 1989 . Another kneels in the water, protected by his hip boots.
The women, doing the same work, are uniformly wearing long skirts that have been shortened to just above their ankles. Note the deep hems in the two lighter-colored skirts at the right side of the picture. These clearly have been shortened to keep the hems from dragging in the water. Such skirts in that period were regarded as "short," since fashionable skirts covered the feet, even dragged behind on the ground. At least one woman, in a daring gesture, has hiked her skirt up between her legs and fastened it by means of a ring device to the front of her skirt. The woman in the foreground uses a dip net by bending her knees rather than by bending at the waist, indicating she is wearing the customary corset-also indicated by her straight back. Of the 14 women in the picture, only two are bareheaded.
Here we learn that women adapted clothing for successful work in this setting, but they were hampered by the conventions of the day. Little else was available to them. Indeed, the clothes they all wear indicate their attention to a new, easier fashion, that of the emerging social phenomenon known as the "new woman." This more practical style, suitable for women entering the public work force, consisted of a cotton shirtmaker blouse, washable and mass-produced, a relatively new concept for women's clothing in 1895, and a simple, straight skirt whose fullness was restricted to the back (Payne et al. 1992 ). The women's skirts, obviously summer wear, undoubtedly were made of fairly heavy linen or a lightweight, nonwashable wool. Their shoes, however, indicate adaptation to their wearers' work in water. These all seem to be tightfitting, midcalf boots, probably made of rubber or some other waterproof material. Although looser-fitting rubber boots or pull-on Wellingtons appeared after 1885 (Swann 1982), other waterproof boots had been developed in the United States as early as the 1820s (Willich 1821) .
Note the shirtmakers in this photograph. Many of them are worn with men's style ties in the fashion of the time. All of them have the full puffed sleeves of the 1890s, and even though the women are working in the water, not one has rolled her sleeves up. An interesting contrast is seen in the men's clothing: Not one wears a tie. Indeed, at least four men wear jerseys or sweaters, also relatively new inventions of the period, taken from the world of sports.
One thing is clear: All the women wear clothing within the expected social boundaries, as do virtually all people in every age and society. But, as we have noted, many developments taking place at this time were effecting change. One of these, as indicated first by Cornelia Clapp's allowing her students to wear their gymnastic dresses in the field, and second by the men wearing sweaters on their collecting trip, was the phenomenon of sport. From the middle of the 19th century on, sports had taken on growing importance in American life for both men and women. The women's colleges being established in those years provided a focus for this activity. It was there that the reform outfit introduced in the early 1850s by Amelia Bloomer and named after her was withdrawn from a wider, more fashion-oriented world and, by the 1860s, hidden behind the closed doors of the gymnasium, away from male eyes. This gymnastic dress allowed far greater freedom of movement than the fashionwear of the day and became a favorite of the girls who wore it for that very reason. It is no surprise, then, that it was adopted by Clapp (the zoologist who doubled as gym instructor) and her students for their collecting forays. It had two advantages: It was comfortable and unconfining, allowing the legs free movement in bifurcated trousers, and it could be worn where no men were around to see it.
The latter consideration is by no means unimportant. In the early years of gymnastic dress, strict guidelines prohibited young women from wearing their gymnastic suits in public places, that is, where they could be seen by men (Warner 1988) . Even when basketball was adapted as a sport for women at Smith College in the early 1890s, men were prohibited from entering the gymnasium when the students were playing, in large measure because they wore trousers, albeit in the form of knee-length voluminous bloomers or "divided skirts," as part of their suits. This explains, then, why Clapp's students could break away from tradition and wear their gym suits while collecting on campus in the 1870s, but why the women at the MBL still, some 20 years later, could only modify the fashionwear of their day. They were doing their work in mixed company (Warner 1993) . It would take nearly two decades before the clothing for sport would be adapted by the women biologists at the MBL.
A rare archival image of women collecting in aquatic field settings from the first decade of the 20th century supports this assertion (Figure 3 ). In this photograph dated 12 June 1901, we see Ellen Swallow Richards, a prominent chemist, state water analyst for Massachusetts from 1881 to 1887, and the first woman faculty member at MIT, as an instructor in Sanitary Chemistry (Rossiter 1982) . She also established the discipline of home economics. She is crouched on a rock at the edge of Jamaica Pond, Cambridge, Massachusetts, collecting algae with what appear to be a shallow kitchen ladle and a small enamelware kitchen pot-appropriate for the founder of home economics. Here she is wearing a dark, sober outfit of lightweight coat, long skirt tucked around her feet, and a matching straw hat. Her clothing here, worn in a public place, clearly conforms to the convention of the time.
Judging by the material in the MBL archives, it was not until 1909-1910 that women working with men finally wore the clothing of sport as their dress of choice for collecting in the field. By this time, however, a new and more liberal convention was evident. The phenomena of women playing team sports in colleges and their wearing gym suits with bloomers had been folded into popular acceptance. Indeed, illustrations peppered the magazines of the time with what amounted to pin-ups of "the college girl" wearing her gym outfit, by this time consisting often of a new style top, the white middy blouse with its black tie, to pair with the inevitable bloomers. The older matching dark top, designed first for basketball, was still worn at this time as well. The middy, introduced around 1907 or 1908, found instant success. It was the first gym suit that was washable, and it was comfortable because it was a long, loose tunic that didn't need to be tucked in. Based on the navy midshipman's tunic that had been fashionable for little boys for the previous half century, it was worn with either a skirt or bloomers. Until this time, the wool gym suit was meant to last, unwashed, for the two years girls had to take gym. The middy, then, was definitely a piece of reform dress. It became not only the casual wear of preference for the young women scientists at the MBL but the uniform of choice for schoolgirls all over North America through the 1920s into the 1930s (Warner 1993) .
It seems that the "skirt convention," though, still held, if two photographs from 1909-1910 labeled "Nobska Point" and "Kettle Cove" in the MBL collection are any indication. The first is a long shot of picnickers ranged along the brow of a hill, carrying baskets and gazing into the distance. Most of the women are wearing middy blouses with long, full skirts that skim the ankles, a length by this time fully acceptable and not regarded any longer as short. Several men are in the group. In the second photo, however, the group, also mixed, stands in shallow water, collecting, and two women in the foreground wear their bloomers and middies with, of course, the long black stockings that were a necessary part of the outfit (Figure 4 ). They stand in contrast beside another woman who is bending down, seemingly oblivious to her long skirt dragging in the water as she collects. Other women are wearing their bathing suits, the only form of dress with trousers generally accepted in mixed company at the time; even those, however, had a knee-length dress that covered knee-length bloomers underneath and the inevitable long black stockings that ensured the legs would be covered. Neither of these outfits, the gym suit or the bathing suit, was worn with a corset. Indeed, it would appear that even the woman in her dragging, wet-hemmed skirt was not constrained by a corset. The body, then, in the 15 years since the previous MBL collecting photograph, was freed to bend and stretch as needed, at least in situations such as this. In fashionwear, of course, corsets were still very much a part of a woman's normal clothing at this time.
The middy lent itself to several versions. A wonderful example from 1909-1910 shows a woman identified in a photograph as Frantic taking a drink on the deck of a ship (Figure 5) . Without the dating of this photo album from the MBL, it would have been hard to determine when this outfit was worn. Frantic wears a dark version of the middy and a matching, gently gored skirt that hits midcalf. Her sleeves are rolled above her elbows, and she wears white tennis shoes to complete her outfit. She could be wearing this any time from the 1910 of the photograph through the 1920s into the 1930s (and even again in the 1990s). The only giveaway to mark the period (save the ship's deck and furnishings) is her long black stockings.
Clearly, then, by the end of the first decade of the 20th century the transition to functional clothing was under way for women aquatic biologists in the Northeast. They wore the clothing they encountered in their colleges and universities for athletics or for swimming to help them in their collecting. This convention continued through the second decade of the 20th century and into the 1920s. In fact, those biologists may even be said to have been ahead of fashion by adopting sporting dress for other situations that demanded practical clothing. With the 1920s and 1930s, trousers for women finally came into their own, first in the form of knickers, then as slacks, even though still worn only as leisure wear, away from the city. They were naturals for women collecting in the field. By the 1940s, the category of clothing known as sportswear had emerged.
In the northeastern archives we researched, there are few photographs from the 1920s showing women collecting in the field and the clothing they wore. However, a picture from the 1926 Mount Holyoke College yearbook shows a zoology student in pants wading, collecting in Stony Brook (Anonymous 1926) . In the fashion world, changes were taking place, however slowly. In 1924 Clapp (at 75) noted its effects on South Hadley, as well as the influence of experience at the MBL:"The old ladies on Park St. have been scandalized by the appearance of bare legs-Girls and boys going to swim in the Upper Lake. They have not had the advantages of a summer in Woods Hole!" (emphasis in the original; C. Clapp to A. H. Morgan, 4 July 1924, The Mount Holyoke College Archives and Special Collections). As mentioned, young women were wearing knickers in vacation spots. In addition, the movies of the 1920s, often concentrating on college as a subject or setting, offered images of new, youthful fashions for the mass audiences to copy. Popular culture accepted new conventions, and the aquatic biologists shifted with them.
By the late 1930s the transformation was complete. Trousers for women were no longer cause for comment, especially in leisure-wear situations. College women in the years just before World War II adopted dungarees to be worn with the saddle shoes and bobby socks that signified the young at that time, all once again worn on campus or away from more "civilized"-certainly urban-areas. Clothing had changed in the more general society, and so, then, did the acceptable limitations on dress for the women biologists as they went into the field. Indeed, we see photographs of Mount Holyoke College aquatic ecology students collecting in a local stream, wearing hip boots or the rolled denims and chinos that facilitated barefoot wading. They are guided by Ann H. Morgan and James G. Needham, both prominent freshwater biologists, both also wearing hip boots. The year was 1938 (Figure 6) .
Nearly all the photographs from the 1930s and 1940s of Mount Holyoke students collecting include Morgan, who was an enthusiastic field biologist and named an outstanding scientist in American Men [sic] of Science (Cattell and Cattell 1933) and head of the zoology department from Clapp's retirement until her own in 1945. Morgan had worked at Wood's Hole, and at Cornell University she pursued research on mayflies with Needham. Although she might have described herself as an aquatic entomologist, today we would see her as an aquatic ecologist for her research into the habitats and adaptations of mayflies, her teaching of ecology within an aquatic framework, her introductory zoology text focused on ecology (1955), and her widely read field guides, Field Book of Ponds and Streams (1930) and Animals in Winter (1939) .
Morgan's style of dress had taken on a masculine cast as early as the 1920s; one wonders if her personal style had a specific influence on the adoption of sweaters, trousers, loose jackets, and the paraphernalia of outdoor wear at MHC earlier than the late 1930s. Without photographic evidence of collecting in the 1920s, we can only speculate. A photograph of sampling in the winter during the 1930s also indicates the same practical choices of clothing: Students wear snow-caked wool snowpants tucked into their winter boots, and Morgan herself wears a heavier coat with her hip boots (1937 photograph, The Mount Holyoke College Archives and Special Collections).
A photograph taken slightly later (1945) shows the 63-yearold Morgan in a cardigan, man's shirt and tie, soft canvas hat, and trousers rolled to the knee as she wades barelegged, examining her catch in a dip net (Figure 7) . Her clothes, then, and those of her students reflect the new and accepted role of sports clothes in American life generally and scientific collecting in aquatic settings in particular. Finally, the women are dressed as casually, personally, and functionally as any of the men had been in the 1890s, 40 years before.
Authors' note
We wish to address a persistent question: To what extent did women wading and collecting in the late 1800s really feel constrained by their clothing? We must report we found no personal commentary on that question. However, Warner's research over the past 15 years has shown over and over that there was no socially acceptable alternative to fashionwear in the company of men who were not family members. In an era when people had few articles of clothing, to shorten a skirt solely to wade in salt water, as women at the MBL did in the 1890s, reflected a significant decision. Even then, those women collected with the weight of relatively long, heavy, waterlogged skirts dragging at them. And, as we have seen, they did not remove their corsets for this work; to have done so would have risked their being labeled as "loose women." It is a truism in the field of costume history that we all wear the cloth- ing of our own time. Perhaps those women complained and muttered under their breath, but they knew the rules. However, in all likelihood their discomfort, lived with as a given, was what prompted the first brave pioneer to put on her gym suit as she headed to the water's edge to collect.
Archives of universities and colleges in the West, the Midwest, and the East contain young women's letters home that are peppered with comments about their clothing, yet never do they speak of the physical constraints that their clothing presented. These women took the limitations of the clothing of their time for granted, even as we do today. Still, Hattie Savage found Clapp's instruction to wear her gym suit in the field sufficiently novel that she spoke of it in a letter home. Clapp was key in MHC's early leadership in educating women in science and, it may be added, in her teaching of gymnastics as well. Her use of the gym suit in collecting on and near the MHC campus was innovative and linked the two fields. The development of clothing for sport eventually provided women aquatic biologists with the practical, unconfining, and comfortable clothing that we take for granted in the field today.
